INTRODUCTION
G lucose-6-phosphate dehydrogenase (G6PD) deficiency is one of the most common genetic diseases in Lebanon and other Mediterranean countries as well as in some parts of Africa. The deficiency is X-linked, distally located at Xq28. The prevalence of this problem around the Mediterranean is estimated at 1-2% among men. 1 In 2002, a genotype analysis showed that among 36 Lebanese cases, the Mediterranean variants represent 83% (30 cases) and the African A-variant 11% (4 cases). Unlike other variants, these variants are known for their potentially severe phenotypic manifestations. 2, 3 For decades, the diagnosis of this defect in Lebanon remained ignored typically until the occurrence of a first acute haemolytic incident. The emergence of a rapid screening test on dried blood spot for newborns is making the early diagnosis of this entity much more common. 4, 5 However, few countries have initiated systematic screening programmes for G6PD deficiency in newborns. 6, 7 There is a particular risk in Lebanon for haemolytic crises linked to local habits of consuming raw fava beans, which precipitates 'favic' accidents. [8] [9] [10] Currently, there is no publicly funded, free-of-charge G6PD screening programme in Lebanon. Of all newborns, 60% never obtain such a screening. An out-of-pocket newborn screening centre, affiliated to one the oldest community-based universities in the city of Beirut, was started in 1996. 11 Congenital problems screened include hypothyroidism, phenylketonuria, galactosaemia and G6PD deficiency. By 2004 this screening centre was covering about 20% of all newborns (estimated at around 70,000 yearly). 12 From the start of this service till the end of 2004, 503 cases of G6PD deficiency had been detected among 95,000 newborns, yielding a cumulative incident of five per 1000. The incidence was significantly higher among boys (10 per 1000) compared with girls (0.4 per 1000). 11 The argument for creating a publicly funded systematic newborn screening service in Lebanon should be based on a cost-benefit analysis. The essential portion of costs is saved by avoiding risk behaviours, which lead to anaemic crises necessitating hospitalization. Avoidance assumes prior knowledge of G6PD-deficiency diagnosis. The frequency and severity of crises associated with unknown G6PDdeficiency status have not been studied previously in Lebanon. A community-based survey was launched to measure the prevalence of G6PD deficiency and patterns of associated haemolytic crises in a sample of the general public.
MATERIAL AND METHODS
A community-based multi-stage cluster sampling survey was conducted in three villages selected randomly in each of the five administrative districts 'mohafazat' of the country. Ethical clearance was obtained from the ad hoc standing committee of the Saint Joseph University (USJ) in Beirut.
The sample size needed was estimated on the basis of a presumed prevalence of 1%, a confidence margin of 70.4%, and an a-error of 5%. The number to be targeted was thus 2376 subjects. A total of 3000 was targeted to ensure the completeness of data. In each village, households were selected and contacted using random tables applied to the local telephone list. Potential participants in those households were tallied, and the selection process continued until the targeted 200 subjects were obtained. Villages with less then 250 households were excluded from the first stage of this selection.
To be included, male respondents had to be 14 years and above. This age limit was chosen to ensure that the respondents could answer directly for themselves without a need for proxy participation. Men were targeted primarily because of their significantly higher incidence compared ................ with women. All eligible and consenting men available in a selected household were included in the study. Men suffering from a known chronic anaemia not connected to G6PD deficiency were excluded.
During household visits, a questionnaire that included sociodemographic and personal history data was filled. An informational pamphlet concerning G6PD deficiency and ways of preventing acute haemolytic crises was distributed in all visited households, following the interview.
Capillary blood was collected with a finger prick and dried on an S&S s 903 filter paper. A modified Beutler semiquantitative test was adopted to detect G6PD deficiency. The 6 mm diameter disc with dried blood was incubated in 100 mL of laboratory-prepared solution. After 10 min, the mixture was transferred on Whatmann s no. 1 filter paper with and without ammonium sulphate. A visual fluorescence spot on a UV lamp was compared with a Sigma s deficient control. 13 To ensure validity, laboratory workers were blinded to the status of the blood donor as already identified with the questionnaire.
All data were entered and analysed using SPSS. Variables were tabulated and presented in frequencies for categorical ones, and with measures of central dispersion for continuous ones. Comparisons were tested using adequate tests, and results were considered significant for a P-value p0.05.
RESULTS
The 3000 men included in this study had a mean age of 36.5 years (SD ¼ 8.7), with a range from 14 to 59. Of those, 1200 (40%) have heard about G6PD deficiency, of whom only 336 (28%) were aware of the current possibility of obtaining an early screening for G6PD in Lebanon. In all, 36 participants were identified in the laboratory as G6PDdeficiency cases, yielding a prevalence of 12 per 1000. Cases were significantly younger than the rest of participants, with a mean age of 32.5 years (SD ¼ 8.2) (Po0.05). Of those cases, 28 (77.8%) knew their diagnosis already from having had at least one anaemia crisis in childhood. The mean age at the first haemolytic crisis was 4.2 years (SD ¼ 2.4). The remaining eight were totally unaware of their defect. They were retested for G6PD-deficiency confirmation prior to informing them of their deficiency.
Acute anaemic crises had occurred in 25 cases following consumption of raw fava beans. The others had suffered a crisis following consumption of food products containing fava beans. In at least one case, the attack had been triggered by smelling pollen from a fava bean field. Only six cases knew their problems entailed abstaining from some specific drugs and food items.
DISCUSSION AND CONCLUSIONS
G6PD deficiency is a frequent genetic problem in Lebanon. In this survey of a large sample of 3000 Lebanese males of 14-59 years, 40% of participants had heard about this problem. The prevalence found in this survey was similar to previously published findings. 10, 14 This prevalence may be slightly underestimated due to an unknown number of cases deceased as a consequence of G6PD-related problems, who were thus missed from this survey. Previous publications indicated a 5-10% G6PD-related death risk in Lebanon a few decades ago. 9 Participants were born at a time prior to the 1990s, when systematic screening for early detection started being largely available. Even today, only 11% knew of the existence of such a test. The first sign of the existence of a deficiency for 78% of cases was an acute haemolytic crisis suffered in early childhood. It is very likely that some of the 22% who obtained their diagnosis for the first time during this study may have suffered mild haemolytic crises which were too benign to be discovered. In all cases with a history of acute crisis, a connection was established with fava beans, an ubiquitous element of the Lebanese cuisine, consumed both raw and processed in cooked food items.
The widespread presence of a triggering factor in the environment of persons with G6PD deficiency, and the potentially severe consequences of undergoing a crisis are elements that argue in favour of improving the early detection of this defect in the Lebanese population. Systematic screening of newborns should be set as a national public health policy. A cost-benefit analysis should be conducted to further promote this policy.
